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Talk Outline

+ About NCBI
+ Molecular Databases
- GenBank
- RefSeq
+ Web Access
- Entrez
- BLAST
- Mouse Genome Resources
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The National Center for
Biotechnology Information (NCBI)

+ Created as a part of NLM in 1988
- Establish public databases
- Research in computational biology
- Develop software tools for sequence analysis
- Disseminate biomedical information
- Tools: BLAST(1990), Entrez (1992)
+ GenBank (1992)
* Free MEDLINE (PubMed, 1997)
* Human genome (2001)
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Molecular Databases

* Primary Databases
- Original submissions by experimentalists

- Database staff organize but don't add additional
information

+ Example: GenBank
+ Derivative Databases

- Human curated

« compilation and correction of data

« Example: SWISS-PROT, NCBI RefSeq mRNA
- Computationally Derived

« Example: UniGene
- Combinations

- Example: NCBI 6 A Wl
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GenBank: Ncer's Primary Sequence Database

e

Release 130 June 2002 |
17,471,130 Records
20,648,748,345 Nucleotides
140,000 + Spemes

« full release every two months
« incremental and cumulative updates daily
i | ¢ available only through mternet

L

|
—-| ftp://ftp.ncbi.nih. gov/genbank/J

T o m;mm

‘ 78.75 Gigabytes of da‘ra‘
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The International Sequence
Database Collaboration
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Growth of GenBank

Growth of GenBank

= Base Pairs
—— Sequences
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GenBank Divisions

Bulk Sequence Divisions

PAT Patent

EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites

GSS Genome Survey Sequences (48 files)

HTG High Throughput Genome (26 files)
HTC High Throughput cDNA
CON Contig
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Traditional Divisions

BCT | NV MAM PHG PLN PRI
ROD SYN UNA VRL VRT

Traditional GenBank Divisions

+Direct Submissions (Sequin and BankIt)
*Accurate
*Well characterized

BCT Bacterial and Archeal

INV Invertebrate

MAM  Manmal i an (ex. ROD and PRI)
PHG Phage

PLN Pl ant and Fungal

PRI Primate

ROD Rodent

SYN Synthetic (cloning vectors)
VRL Viral

VRT Oher Vertebrate
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Bulk GenBank Divisions

*Batch Submission and htg (email and ftp)
*Inaccurate
+Poorly Characterized

EST Expressed Sequence Tag
STS Sequence Tagged Site

GSS Cenome Survey Sequence
HTG Hi gh Throughput Genom c

199N

EST Division: Expressed Sequence Tags

> MAGE: 275615 5 nRNA sequence

GACAGCAT TCGGGEOCGAGATGTCTCGCTCOGTGACCT TAGCT GTGCTOGOGCTACTCTCTCTTTCTGECC
TGGAGGTATCCAGCGT ACT CCAAAGAT TCAGGT TTACT CACGT CATCCAGCAGAGAATGGAAAGT CAAAT
TTCCTGAATTGCTATGTGT CTGGGT TTCATCCATCCGACATTGAAGT TGACT TACTGAAGAATGGAGAGA
GAATTGAAAAAGT GGAGCATTCAGACT TGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACT GAAAAAGAT GAGT ATGCCT GOCGT GT TGAACCATGTNGACT TTGTCACAGNCCC
AAGTTNAGT TTAAGT GGGNAT CGAGACAT GT AAGGCAGGCAT CAT GGGAGGT TTTGAAGNATGCOGCNT T

TTGGATTGGEGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG

AN, LALANE 4N | X

>| MAGE: 275615 3', nRNA sequence
NNTCAAGTTTTATGATTTATT TAACTTGT GGAACAAAAAT AAACCAGAT TAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGT TTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATT TTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGT TAA
CTTATGCACGCTTAACTATCT TAACAAGCT T TGAGT GCAAGAGAT TGANGAGT TCAAAT CT GACCAAGAT
GTTGATGT TGGATAAGAGAATTCTCTGCT CCOCACCTCTANGT TGCCAGOCCTC

U N

make cDNA
lib 80-100,000 unique
forary cDNA clones in library

IPN=—x—

What is UniGene?

A gene-oriented view of sequence entries

*MegaBlast based automated sequence clustering
*Nonredundant set of gene oriented clusters
+Each cluster a unique gene

-Information on tissue types and map locations
+Includes well-characterized genes and novel
ESTs

*Useful for gene discovery and selection of

mapping reagents

http://www.ncbi.nlm.nih.gov/UniGene/
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EST hits A.t. serine protease mRNA

Di ion of 118 Blast Hits on the Query Sequence

5823219 AV823219 RAFLS Arabidopsis thaliana cDNA clone RAFLDS-16..5-1225 E-0.0

y for Al
<do 40-50 50-60  NSRODN 0N

Color Key for Alignnent Scores

20 500 750 fo00 1250 1500 1750 “Sea_ 2250
A.t. mRNA|

&
"
Arabidopsis UniGene Statistics
UniGene Build 14
39, 855 nRNAs + gene CDSs
87, 006 EST, 3'reads
42,137 EST, 5'reads
+ 32,571 EST, ot her/unknown
201, 569 total sequences in clusters
Fi nal Nunber of Custers (sets)
26, 808 ets total Z
115,000,000 bp o]
25, 474 25,498 expected genes one known gene
17, 654 5% uncharacterized transcripts| one EST
16, 326 sets contain both genes and ESTs

Mm UniGene Statistics

46, 745
1,339, 208
89, 928

+ 51,328

2,332,864

Fi nal Nunber of Custers (sets)

UniGene Build 112

mRNAs + gene CDSs Jul. 25th, 2002
EST, 3'reads
EST, 5'reads

EST, ot her/unknown

total sequences in clusters

84,247 sets total

17,723 g
82,866 9
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3,000,000 base pairs
30 K expected genes one known gene
80% uncharacterized transcripts |One EST

16,342 sets contain both genes and ESTs




UniGene Collections s 2002

Sequences Clusters
Homo sapiens human 3,569,546 101,602
Mus musculus mouse 2,332, 864 84,247
Rattus norvegicus rat 334,582 62,220
Danio rerio zebrafish 197,266 15,404
Bos taurus cow 128,914 10,295
Xenopus laevis frog 162,269 18,984
D.melanogaster fruit fly 250,655 11,115
Anopholes gambiae mosquito 43,126 2,556
Plants
Arabidopsis thaliana  thale cress 210,693 26,875 Z
. . . aQl
Oryzia sativa rice 78,632 15,802 Bl
Triticum aestivum wheat 139,447 12,575
Hordeum vulgare barley 160,518 7,324
Zea mays maize (corn) 131,668 10,301
Genome Sequencing
Whole BAC insert (or genome)
shredding
j N /
_— — _7 ///N
sequencing cloning isolating
GSS division
or trace archive assembly P
o
&
Draft Sequence (HTG division)

HTG Division: High Throughput Genome
LOCUS AC109609 154774 bp DNA linear HTG 06-FEB-2002 T ]
DEFINITION Mus musculus clone rp23-167hl, WORKING DRAFT SEQUENCE, 19 unordered
ACCESSION ié?ﬂ:;ﬁs
VERSION AC109603.1 GI:18543009
KEYWORDS HTG; HTGS PHASEl; HTGS DRAFT.

LOCUS AC109609 167074 bp DNA linear HTG 07-MAY-2002
DEFINITION Mus musculus clone rp23-167hl strain CS57BL/6J, WORKING DRAFT

SEQUENCE, 3 ordered pieces. y
ACCESSION AC109609
VERSION AC109609.6 GI:20087170
KEYWORDS HTG; HTGS_PHASEZ; HTGS_DRAFT.
LOCUS AC109609 167617 bp DNA linear ROD 10-AUG-2002
DEFINITION Mus musculus chromosome 17 clone rp23-167hl strain CS7BL/6J,

complete sequence. Z
ACCESSION  ACLD9609 o)
VERSION AC109609.10 GI:22203259 M|
KEYWORDS HTG.

40,000 to > 350,000 bp




Mouse Whole Genome Shotgun

LOCUS CRARD1000000 224713 rc DNA linear  ROD 15-MAY-2002
DEFINITION Mus musculus whole genome shotgun sequencing project.
ACCESSION  CARRDOOO0DOO

VERSION CRARO0000000.1 GI:Z0BO0445
KEYWORD § WG .
SOURCE house mouse.

ORGANISM Mus musculus
Bukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria: Rodentia: Sciurognathi; Muridae; Murinae; Mus.

REFERENCE 1

AUTHORS The Mouse Genome Sequencing,Consortium.

TITLE Direct Submission

JOURNAL Submitted (01-MAY-2002) The Mouse Genome Sequencing Consortium,
http://mouse.ensenbl.org/

COMMENT The Mus musculus whole genome shotgun (WGS) project has the project
accession CAAAD0000000. This version of the project (01} has the
accession number CARR0L000000, and consists of sequences
CARADL000001-CARRD1224713 .

FEATURE S Location/Qualifiers

source 1..224713
Jorganism="Mus musculus”
/db_xref="taxon:10090"
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Celera Whole Genome Shotgun

Locus ARADO1000000 20 linear ROD 31-MAY-200Z
DEFINITION Mus musculus chromosome 16 whole genome shotgun sequencing project.
ACCESSION  ARADOD000000

VERSION  AAADOD0D0000.1 GI:21281728
KEYWORDS  mWGs.
SOURCE nouse

ORGANTSM Mus musculus
Bukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi:
Mamnalia; Butheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
REFERENCE 1 (bases 1 to 20)

AUTHORS ~ Mural,R.J Chaturvedi, k., Gabriclian,A.E., Ke, Sun,J., Subramanian,G.
wides,R., Venter,J.C.
Salzberg,§ TITLE R of ived Mouse 15
Evangelis and the Human Genome
Milshina, JOURNAL  Science 296 (5573), 1661-1671 (2002)
Gang ey 1204
siddick, i rarmrace 2 (hases 1 to 20)
Ll 1] JGURAL  Sumitted (4NA-2002) Celera Genamics, 45 . Gude br., Fockville,
0o 30050, Ve
Torthen, 3 |CONENT e s muscalus shole senome shotaun (159) preject has the peoject
Johnson, J accession ARADOD000000. This version of the project (01) has the
SCieasion nanbor TAADDISA000, and consisis of cesences Z
000001-ARADO10000Z0. Q
The strings of n's in a record represent gaps between contigs, and E
Che Tength of aach string cortespinds. v tne. lengtn of the gap-
B Loietionomatitiers
0
Jiiaanis
/db_zre:
Jens
ARa001000001 8800
/"
STS Division : Sequence Tagged Sites
+ Segment of gene, EST , mRNA or genomic DNA
of known position (microsatellite)
+ PCR with STS primers gives one product per genome
+ Basis of Radiation Hybrid Mapping
~ UniGene
- Genome Assembly
* Related resource: Electronic PCR
Z
http://www.ncbi.nlm.nih.gov/genome/sts/epcr.cgi E




RH mapping using STSs

>
— @

Mouse Chromosome

L
L

Hybrid Cells

PCR Results
A +
B +
C -
D +

+
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Electronic PCR

UniSTS

Electronic PCR

Resources

IS Query sequence: gil20632100/emb|CAAA01067543.1|,

Submit

FTP site

Statistics

13514 bases

Mus musculus whole genome shotgun assembly contig

67542, whole genome shotgun sequence

Related sites %
e-PCR =
Site (bases) M| ker Chr. Organism
e-PCR (old)
3965..4246 D11Bhm52 11  Mus musculus
Map Viewer
12507..12639 D118eg2l 11  Mus musculus
LocusLink
Wapping Information
D11Bhms2 It | |pievoses seene as
Sequence Maps [posiion: 78991264-78991545 (bp)
e — DI1BhmS) Sequence Map: Che11
Forward primer: AGCTACARGGTGGTGGTTAG Posiion: $0341795.80342076 (op)
Reverse primer: ATCTCACGGRAGTGAACCAG
PCR product size: 282 (bp), Mus musculus DILBhmS2 MOT Map: Chr it
I " Positon: 45.00 (M)
i Genetic Map ‘
. Mus musculus
Name: D11Bhms2 Electronic PCR results
Also known as: MGI:7317, MGL106774 Genomic 2)
ALSOLI3LO 5366..5647  Mouse DNA sequence from
Cross References zlhr:m RPZM]S:AH o
LocusLink LocusID: 64820 Seiance [Mus ;.;.Z':ﬁ.f:f
Symbol:  D11Bhms2 . (114578 bp) X
Deseription: DNA segment, Chr 11, Bochm 52 YULLL A AT Ao Do for el
Position:  1145.0 cM
Working Draft phase 1 (from GenBank HTGS division) %
@
ACOIE75.1 112792 . 113073 Mus museus chromosome | 59

ePCR Results GenBank Sequences

ACODAS91T 63640 .. 63921

11 clone RP23-359MS,

WORKING DRAFT
SEQUENCE, 15 unordercd
picees (194695 bp)

1 clone mCIT5 M & map
11, **+ SEQUENCING IN
PROGRESS *+7,3
unordered picces (139097




Markers on MGSCv3

HGSCu3HX]  Comp on MGSCuIIX] Genes_seq on nnsnf:ﬂ::ﬂfl STS on MGSCO3X) |0 Gl

CAARILNGTSe
CARRD11056

o 1 D118egl5 MGL105360
T——— D11BhmS0 MGL106776
A T Aldo3  MGL105358
I . | AU040929 MGL 1342540
oo AI847350 MGL1202709
DI11Seg21 MGL105353

o CAROL0675ee B fretisn D11Bhm52 MGI106774

o T BB241108 MGLIE770

X81593
o Fennt

T—— 81503  MGL1098533

man D118eg19 MGL105356
s \ T D11BhmS3 MGL106773

75950k

75960k

L TR

Markers on Finished Contigs
ﬂﬂmgﬁ& Conp X Genes_soq 2l STORI ™ 11
it D11Bhm52 MGL106774
- D118eg20 MGL105354
FIEE BB241108 MGLIETF0
03508 I XB81593 MGL1098533
susann Fourt D11Segl9 MGL105356
0370 D11Bhm53 MGL106773
pE D115eg26 MGL105348
0400 Selted D11Bhm55 MGL106771
0410 T/ D115eg29 MGL105345
0420 WT_33438.1 D11Bhm56 MGL106770
04308 ~/ [ D113eg28 MGL105346
0440 T D118eg30 MGL105243 %
30450K; i assiznag L'/ D115eg32 MGL105341 E
v |t T b 1 BgST7 MGL105769

470K = D11Bhm58 MGL106768

S0s0m D115eg34 MGL105239

0490 [ I D113eg35 MGL105338

e ATo56434 MET94900

RefSeq: NCBI's Derivative Sequence Database

+ Curated transcripts and proteins

- reviewed

- human, mouse, rat, fruit fly, zebrafish, arabidopsis
+ Human model transcripts and proteins
- Assembled Genomic Regions (contigs)

- draft human genome

- H’\ClLISEgEhOH’\E
+ Chromosome records

- microbial

- organelle

I8ON




The RefSeq Accession Numbers

NCBI Reference Sequences

mRNAs and Proteins human
mouse

NM 123456 Curated mRNA rat

NP_123456 Curated Protein i‘;‘i;:ﬂ‘;’éh

XM 123456 Predicted Transcript (human, mouse)| Arabidopsis

XP_123456 Predicted Protein (human, mouse) Microbial

Gene Records

Assemblies

NT_123456 Contig (Mouse and Human)

NW 123456 WGS Supercontig (Mouse)
NC_123455 Chromosome (Microbial, Arabidopsis )

NG 123456 Reference Genomic Sequence (human)

T8N

GenBank Sequences: Human Lipoprotein Lipase

Show:[50 <] Ttems 1-38 of 38 One page. ‘

I 1: AK092286

Home sapicns ¢DNA FLI349 ipoprotein lipase {cxon 5} [human, Genomic Mutant, 18 nt]
LIPOPROTEIN LIPASE PR} 11 40930]gb[$71706.1|S71706[240930]
§i121750843|dbj|AK092286.1]

AYORAE X lipoprotein lipase {exon 6} [human, Genomic Mutant, 18 nt]
Homeo sapiens lipoprotein lipa) i 40928)gb|$71710.1|571710[240928)
[21309830]gb|AY092404.1

I 31: 558235 MapView, Related Sequen

I 3: AY092405
Homeo sapiens lipoprotein lipa)  4i136515)gb|358235.1|958235[236815]
&i[21309828]gb|AY092405.1[

T32: X14390  MapView, Related Sequences, OMIM, Protein, Puhved,

D 4: BO0LI353 ‘Human mRNA for lipoprotein lipase (EC 3.1.1.34)

Home sapiens, Similar to lipol i[34404|emb|X14390. 1[HSLPLR[34404]
mRNA, complete cds

i1 5030192IgbBCOIIISI LB - 33 x57078 MapView, Related Sequences, Pushied
! H.sapiens gene for lipoprotein lipase

5: 575964 £34386/emb[X52978. 1 HSLIPASE[34386]

ipoprotein lipase {exon 9} [h

RA2490gbIST5964.1[S73964 - 54: x54516 MapView, Related Sequences, OMIM, Protein
. Human mRNA for lipoprotein lipase (EC 3.1.1.34)

) . #i34382jembIX54516.1HSLIPAS[34382]

Human DNA for lipoprotein §
#i1695684]dbiiD83550.16% - 35, no4221

I7: D83549

. . g187217)gb|M94221. 1[HUMLPLMUTA[187217]
Human DNA for linoneatcin |

71706 OMIM, Protein, PubMed, Taxanarm,

I~ 30: 571710 OMIM, Protein, PubMed, Taxonarm,

PubMed, SNP, Taxonom,

lipoprotein lipase {5' flanking region, exon 1} [human, Genomic, 200 nt]

SNP, Taxonomy, UniSTS

SNP, Taxonormy, UniSTS

PubMed, SNP, Taxanomy

Taxonorny. UniSTS
Human GT microsatellite DNA flanking the lipoprotein lipase (LPL) gene
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Curated RefSeq Records: NM_,

NP

Locus Lpl 3969 bp  mRNA Tinear  ROD 07-JAN-2002

DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA.
ACCESSION  NM_008509

VERSION NM:OOQSOQ.I GI:6678709
KEYWORDS .
SOURCE Mus musculus.
[s:E] 200..1624
/gene="Lpl"

/BC_number="3.1.1.34"
/codon_start=1
/product="lipoprotein lipase"
/protein_id="NP 032535.1"
/db_xref="GI:6678710"
/db_xref="LocusID:16956"
/db_xref="MGD: 96820"
/translation=

"MESKALLLVVLGVWLQS LTAFRGGVARADAGRDF SDIESKFALR

TPEDTAEDTCHLIPGLADSVSNCHE NHS SKTFVV IHGWTVTGMYESWV PKLVAALYKR

EPDSNVIVVDWLYRAQQHYPVSAGYTKLVGNDVARF INWMEEEFKYPLDNVHLLGYSL
GRHARGVAGSLTNKKVNRITGLDPAGENFEYAEAPSRLSPDDADFVDVLHTFTRGSPG
RSIGIQKPVGHVDIYPNGGTFQPGCNIGEAIRY IAERGLGDVDQLVKCSHERSTHLE T
DSLLNEENPSKAYRCNSKEAFEKGLCLSCRKNRCNNLGYEINKVRAKRSSKMYLKTR S

OMPYKVFHYQVK IHF SGTENGKQHNQAFEISLYGTVAESENIPF TLPEVSTNKTYSFL
IYTEVDIGELLMMKLKWMSDSYF SWPDWIS S PSEV IER IRVKAGETOKKV IFCAREKY.

Severe mutations that cause LPL deficiency result in type I
hyperlipoproteinemia, while less extreme mutations in LPL are

linked to many disorders of lipoprotein metabolism.

JOURNAL  Gene 107 (2), 247-258 (1991)
MEDLINE 92084117

PUBMED 1748295

Upepepence 2 (b 1L

I8ON
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Alignment Based Models

: ko sequense md 9
. Sequence
WRNA soverags 4%
Oveall ercnt denti: 9. 9%
| e 26203
Spidey i an MRNALo-gencrmic igrmer program, For Genowic  mENA - e Donir Ace
SComplet descrption f how Spidey worka e e coomdinaies  coondinates 2810 ey mismatches s ™ i
For o example,cck ere.
Exon ; ¢
Bty 27 me e 2 0 4
Genoic sequence (FASTA or Gikcesssio): L
Ln gggornao  dmsds 161 99.4% 1 0 a4 .
B ppin aes s wow o 0 4 a
B lnsiess oo w sws 1 0 4 4
B ;
nRONA scuence(s) (One o more FASTA or U sleasan e o w% 2 0 4
Ginceession = =
N —— B e omaon o s 2 0 4 s
o &
B esioms mieow o0 s 2 0 4 s
B eaes mweas 1 s 2 0 4 s
Exon 216
s 123 102 0% 0 0 4 a
e | M =R gonomie | | £y
G v . o4 i eans M9 w12 3 B
Vi g ot i | |
B means wsae o sses 1 s

T6IN

Alignment Based Models

18915

1218

18955

1258

19005

1308

Exon 7: 18915-19035 (genomic); 1218-1338 (mRNA)

TTCCCTACAGTGTTCCATTACCAAGTCAAGATTCACTTTTCTGGGACTGA
Ry
TGTTCCATTACCAAGTCAAGATTCACTTTTCTGGGACTGA
v FHY Q V KIHTF S5 G T E

GGATGGCAAGCARCACRRCCAGGCCTTCGAGATTTCTCTGTACGGCACAG
e e e e
GAATGGCAAGCARCACARCCAGGCCTTCGARATTTCTCTGTACGGCACAG
N_G K 9 H N E I s L Y G T

TGGCCGAGAGCGAGAACATTCCCTTCACCCTGTGAGTATCT
RN
TGGCCGAGAGCGAGARCATTCCCTTCACCCT
V AE s ENTIPF T L

I8ON

Alignment

Generated Transcripts: XM _, XP_

LOCUS

REFERENCE 1

FERTURES
source

cps

Lpl 3862 bp Iy
DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA.
ACCESSION XM 134193

VERSION M 134193.1 GI:20864361
KEYWORDS .
SOURCE Mus musculus.

2
ORGANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi;

Mammalia; Sutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.

AUTHORS ~ NCBI Annotation Project.
irect submission
JOURNAL ~ Submitted (15-MAY-2002) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894,

COMMENT GENOME ANNOTATION REESE
predicted from NCBI contig NW 000344 by automated computational
analysis using gene prediction method: BLAST, supported by mRNA
evidence.

Also see:

linear ROD 16-MAY-2002

(bases 1 to 3862)

This model reference sequence was

Documentation of NGBI's Annotation Process
TLocation/Qualifiers
1..3862
/organism="Mus musculus"

taxon:10090"
ngr

16956"

/codon_start=1

I8ON
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RefSeq Contig: NT_, NW_

camenr

ToRES

gene

i

coe

001933 64386157 bp  DNA  linear  CON 01-AUG-2007
1 ceference genc +

Kono sapiens chromosone
K_007933
KTT001933.10 61:220505]

bunan.
Eono sapiens

1 Eukary
KCET Annotation Project. Mmnal

Subnitted (31-OUL-2002)

oo nw_n0nz72 27755676 bp
DEFINITION NS nusculs WG supercontiy Im6_W
accessIon  u oouziz

VeRsIon  WL000272.1 G1:20915425

b1

a: Chordstar Craniata: v
cia; Rodentia; Seiuzognathi;
Ztssar6)

linear  Con 04-aun-2002

Information, NIN, Getheq TITIE
SENOME ANMOTRTION Reragy JOURNAL Sted (13-MAY-2002) National Center for Biotechnology
genemic sequence data. Toformation, NI, Sethesds, BD 20694, UsA
eaence. COMENT  CEMONE ANNOTRTION REFSEQ: NCET contigs are d
on Aug genenic =  data. They may inciude both
P! sequence
MPLETRNESS Fernores Location/qualifiees
2775567
ene 343
Loczazizz
asia

- + to nuclear maci
e="hecived by autcmated cospit
Gene prediction aethod: Gansmescan
eranscripe_id=ram 145115, 1
7371209157057
Tnterinlp:2a3 122"

oif (240293,

ationsl

11093,11202.

25,12970.

11335,
- 13100)

13ss,

13499)

zata: Euteleostomis
ae; Mucinacs

s

Sved from sssenhled
and finished

seription factor”
enalysis usin

a
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Integrated WWW Access: BLAST and Entrez

< Nebl [ A

Search|Nucleotide ] for

» What does NCBI do?

Estabiished in 1958 3 aratonal rssourcs for » Cencer some
molecuiar biology Irformation. NCB croates  #13tony orject
pubic Gatzbases, s research in

computations! biology. develops sofvars tools * Clusters of

for and dsearminates
biomedical iormation -3l or the bter ot Bt
understanding of molecular procssses s B
affecting human healh anc dissase. bors

> Eictonic PO

= = ‘;a?t‘:q Wx‘w‘iﬂ;f' » buman genome

Draft Human Genome ¥ Human map ewer
. Expiora uman qneme esources rbroves |,

Pushad, O o Z]
= 308 Publed » LocusLink Q
tal o

* Malaria genstics & H
oric el
L » Moussgoora
ot wsoos e
» o8 ot
» Reornce
ot
phycgeny. More. > Rl
July 2001
I
Genome
e sLAST | BLAST alone:
] currently 80,000 searches per day
[ protein
[ uniGene
Estructure PubMed:
[ Taxonomy 2,000,000 searches per month
[ LocusLink
[ GeneMap g
o
[ Books H
Genes and
disease
0 5000 10000 15000 20000
Users Per Weekday

12



Users per day

250000

1997 1998 1999 2000 2001
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Entrez: Database Integration

v/

’\1»

‘,

X
Protein
sequences,

WWW Entrez

Entrez

S5érch and reeval systom

Entrez s a retrieval system for searching
several linked databases. It provides access to:

Go| ctear |

Limits ~ Preview/Index History  Clipboard

PubMed: The biomedical literature (PubMed)

Nucleotide sequence database (Genbank)

Protein sequence database

Structure: three-dimensional macromolecular

structures

Genorme: complete genome assemblies

PopSet: population study data sets

OMII: Online Mendelian Inheritance in Man

Taxonomy: organisms in GenBank

Books: online books

. ProbeSet: gene expression and microarray
datasets

3D Domains: domains from Entrez Structure

UniSTS: markers and mapping data

'SNP: single nucleotide polymorphisms

CDD: conserved domains

)

I8ON

§1i
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WWW Entrez Data

+All of MEDLINE plus others
*Abstracts
-Links to online Journals

GenBank, EMBL, DDBJ
RefSeq, PDB
——amblies ]
GenBank, DDBJ, EMBL translations

PDB, PIR, SWISS-PROT, PRF, RefSeq

NCBI's MMDB - derived from PDB poks

N | Reference Genomes:
ProbeSet: gene expres Graphical views, assembled sequence

datasets and mapping data

3D Domains: domains from Entrez Structure
UniSTS: markers and mapping data

SNP: single nucleotide polymorphisms
CDD: conserved domains

199N

Mouse Lipoprotien Lipase

: = 0
Search ~]for| lipoprotein lipase AND human[Organism]  Go| Clear

Limits  Previewndex  History Clipboard

Details

‘The protein entries in the Entrez search and retrieval system
have been compiled from a variety of sources, including
SwissProt, PIR, PRF, PDB, and translations from annotated
coding regions in GenBank and RefSeq.

Draft Human Genome

Explore human genome resources or browse the human
genome sequence using the Map Viewer.

1 i Do Avei [

e sequence

DART is a way to
visualize a protein and
its relatives, which
takes an accession

number or sequence in
FASTA format as a query. Hits
are returned as schematic
diagrams showing the
approximate location of domains
on the query sequence. Proteins
with similar domain architecturas
are also listed, and can be
viewed as subsets - organized
by taxonamy or by selected
domains

The Entrez protein database is
cross-linked to the Entrez
taxonomy database. This allows
you to find taxonomy

I8ON

infarmation for the species from
which a protein sequence was
derived. First, look up a protein
in Entrez. A "Taxonomy” link
appears ta the right of each
entry that is linked to the
Entrez taxonomy database. To
view all non-redundant
taxonomy links for 3 search

it, sslect "Taxonamy Links"
from the drop-down menu

Accession
s All Fields

5| Author Name
EC/RN Number
Feature key

Gene Name

Issue

Journal Name

i Keyword

| Modification Date
Molecular Weight
Organism

Page Number
Primary Accession
4 Properties

§| Protein Name
Publication Date
SeqID String
Sequence Length
Substance Name
Text Word

Entrez Proteins: Limits

\_\v"; Y
***® SProtein

Go| Clear

" —— Clighoard Details
Field Restriction [ .

I Ficlds pull-down menu to specify a field.
hn operators AND, OR, NOT must be in upper case.
ch fields tags are used enclose in square bracets, e.g., rubella [t].

elp on using limits| RefSeq
GenBank

EMBL
%J DDBJ
PDB
atents SWISS-PROT
on B E EIR‘; Qnly frorm B

Date =

[Date I From | | 1o [ [

t YTV ¥/MM/DD; month and day are optional.
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Entrez Nucleotides: Limits

Limited to:

All Fields - | Exclude bulk sequences |

rexclude ESTs rexclude STSs rexclude GSS rexclude working draft
rexclude patents rexclude all of the above

|Mo|ecu|e j \Gene Location j |Segmented Sequences j
Only from -] Modification Date -
Modification Date -| Fr0m| | | To‘ | |

Use the format YYYY/MM/DD, month and day are optional.

199N

Advanced Search:Preview/Index

Add Term(s) to Query or View Index:

+ Enter a term in the text box; use the pull-down menu to specify a search field.

+ Click Preview to add terms to the query box and see the number of search results, or
click Index to view terms within a field.

+ Multiple terms selected from Index will be ORed; click AND to add to search.

[Crganism =lfmouse Freview | Index
Click AND | OR| NOT | to add terms selected from Index to the query box.

mouse( 125052 j M
(2)

mouse/rat hybrid cell ines(3)

mouse/rat neuroblastoma x glioma hybrid ng108 15(3
mouse/rat ng108 15(3)

mouse adenovirus(65)

mouse adenovirus 1(65)

mouse adenovirus type 1(65)

mouse cytomegalovirus 1(206)

mouse ear cress(94329)

mouse eared bat(9) = M

I8ON

Lipoprotein lipase records

™ 1: AAH03305 BLink, Dormains, Nucleotde, Related Sequences, Domain Relatives, Taonory
fipoprotein lipase [Mus musculus]
&13097036/gbAAH03305.1[[13097036]

2:P11152 BLink, Domains, OMIM, Rel
oprotein lipase precursor (LPL)
841725 5]sp[P11152[LIPL_MOUSE[417255]

Sequences, Domain Relatives, PubMed, Taxonomy

I 3: XP_134193 BLINk, Darmains, Nuclestide, Reiated Sequences, Domain Relatives, Taxanarmy
Tipoprotein lipase [Mus musculus]
120864362refXP_134193.1([20864362]

™ 4: NP_03 BLink, Domains, Nucleatie.
lipoprotein lipase [Mus musculus]
/6678 T10}efINP_032535.1([6678710]

Sequences, Domain R

5, PubMed, Taxanomy.

I 5: A40570 Bink, Domains. OMIM, Related Sequences, Domain Relatives, PubMed, Taxonomy
Tipoprotein lipase (EC 3.1.1.34) precursor - mouse
&110647]pir| A40570[110647]

I 6: $17503 BLINk Domains, Rel

Sequences, Domain Relatives, PubMed, Taxonomy
recursor - mouse

lipoprotein lipase p
£i1110648]pi|$17503(110648]

I8ON

I 7: AACO4464 BLink, Nucleatie, Related Sequences, Pubiieg, Taxonamy
Tipoprotein lipase [Mus musculus
12911254)gb|AAC04464.1[2911254]

I 8: CAA41329 BLink, D
lipoprotein lipase [Mus musculus]
i151468lemb|CAA41320.1][51468]

lucleotice, Related Sequences, Domain R

uoMed, Taxonamy

15



Links and Neighbors Ip1

‘ Similar Domain Architectures

BlLastLink \ MIM

Y
[~ 4: NP_032535 \%Lmk‘ Domains, Nucleotide, OMIM, Related Sequences, Domain Relatives, PubMed, Taxonomy

lipoprotein lipase [My7 musculus]
&il6678710/refINP 7 /535.1[6678710]

Conserved Domains Related Proteins Literature

NCBI's Classification

199N

BLink: Pre-computed BLAST results

=)
> NCBI [ oo wews | oo | oo | oo ]

Query: gil6678710 (NM_008509) ipoproeix Lipase [Mus musculus]
Matching gi: 110647, 198862

Athits | CommenTiss | Toxanamy Repor | _ 30 sicurss | _cODSsarch | Gl

199 BLAST hits to 55 unique species Sorthy faxonomypro

[o] Asshaea [0 Bactes [198] Metazon [0 Fni [o ]2 | Veuses (8] Ot Bukaryotse

Keep only =] cu-off [100 | | Select | | Rese

474 aa
T SCORE P ACCESSION G oRGANTSI
—_— Ui 07 piuim 417255 - 21 Mus musculus
————————— 45125 Amaises 205215 - 12 Rattus norvegicus
—————————— 7395 21 Canian 2350357 - 1 Mustels vison
e 231021 AhcS0195 602296 - 1 Papic cymocephalus snubis
— T B oy ba
= 705 21 1AB03843 1150861 - 1 Felis catus g
—— %0731 cansies 1033 - 3 Ovis aries =
—————— 021 cwarms 2015 - 3 sus seror
———————— 3225 21 haxoasas 1s006s0 - 1 Macace fasciculasis
e Jloe 21 piusi 1zevii - 2 Gos taumus
——————— om0z 27330 23002 - 1 Cavia porcertus
— J507 10 clizeon 3574 - 3 Gallus gallus
———————— i5i6 15 CAadsas 45BA0ED - 1 Oncoshynchus mykiss
e 1330 15 BAD20SS7 12246044 - 2 Pagrus major
—————— 10w 15 aamanea 1354893 - 1 Damio
e 1030 23 £A151347 19550345 - 1 Cricetulus griseus
16678710 (NM_008S09) ipoprotein ipase [Mus musculus]
Matching gi: 110647, 198862
Besthits | _ CommonTree | Taxonomy Report 30 structures | | CDD-Search | | Gllist
6 BLAST hits to 6 unique species Sorthy taxonomy proximity
[o] Aschac [o] Bavtera [6 | Metazon [0| Funsi [o | Piats [0] Viruses [8]] Other Bukaryotae
Reep only =] cu-off [100 | Select | [Reset |
473 aa
FrrrrrrrerTrrTT SCORE P ACCESSION  GI  PROTEIN DESCRIPTION
—_— 186 ILPAB 309237 Chain B, Lipase (E.C.3.1.1.3) Complexed Vith Colipase
Ce— ) IETHA 1933083 Chain A, Triacylglycerol LipaseCOLIPASE CONPLEX
—_— a8 THPLL 576155 Chain A, Lipase (E.C.3.1.1.3) (Triacylglycerol Hydrel
—— 3 1GPL 1542400 Rp2 Lipase
—_— 1BUBL 5729908 Chain A, Rat Pancreatic Lipase Related Protein 2 P
C—— IRP1 3318843 Dog Pancreatic Lipase Related Protein 1 &
o]
=

16



Ip1 Modeling Template

JST=TE]

Fie View ShowjHide Style Window (0D Help

199N

1LPA - Sequencs nment F
View Edit MouseMode Unaligned Justification  Imports
1LPA F PCFOGTPELVRLDPSDAKFVDVIHTDGAP1 VPNLGFGMS(C
gi 6678710 |PNFEYAEAPSRLSPDDADFVDVLHTFTRG~SPGRSIGIQK é
"
K| [— 0|
[ Y
Basic Local Alignment Search Tool
What's NEW in BLAST®
new March 5th 2002: New database linkouts from BLAST
results. Results of a BLAST search will now link sequences
from the BLAST results page to the NCBI Locusl
UniGene detabases. Links to additonal datebase{| Search for conserved domains B2
soon
+ Search the Conserved Domain Database using
INucleotide BLAST RPS-BLAST )
+ Scarch by domain architecture [DART.
+ Search for shert near IPairwise BLAST 72
+ BLAST 2 Sequences
[Protein BLAST
Standard protein-protein BLAST [blastp IGenomic BLAST pages 2 g
e Human Genome ~ + Anopheles gambiae &)

 Mouse Genome ~+ Arabidopsis thaliana
+ Rat Genome + Oryza safiva
« Fugu rubripes + Other eukaryotes

URL API [Translated BLAST Searches
documentation
HIML format t db st

rotein query - Translated db [tblastn]
b [tbls

Zebrafish Genome ~ » Microbial Genomes

POF fo

17



The Standard BLAST Pages

pUS protein =
MAKAVGSAGI LVKESALLLHPELL SROFLLLSLERRNI PVEDA
ATVLKSAGT! VFDGCSTSTTI
SNPAPRL GSPTPNKEAKVATTGNHGQLDSL PVTDSALVSPKSA
v

Search

‘

Set subsequence From: To

Choose database |nr =

TN

Do CD-Search P

o (D) Gk G

Advanced Options

Composition-based - Taxon restriction

Options for advanced basing Entrez query restriction

Limnit by entrez
query

mouse [organism] or select fror|none) 5|

statistics
Choose fiter ¥ Lovw complexity [_Mask for lookup table only [ Mask lower case

Expect Filter options

Word Size

[

I8ON

evalue cut-off
Matrix [BLOSUMBZ | Gap Costs [Existence: 11 Extension: 1 =]

BLAST Hits

Taxonomy reports

Distribution of 7 Blast Hits on the Query Sequence

p_598579 (1M 133918) expressed sequemce AI597479 [Mus musculus..5= 135 E=De-37

Color Key for Alignnent Scores

<d0 40-50 50-80

Bit Score

o 50 100 al

scare  E
(bits) Value

To Entrez significant alignments:

GLITI1Z9094 Tt (NP 076998, 11 (NM_024093) hypothetical prote
91110527036 |ref | NP S08570.11 (NM_133818) expressed sequence
3118132018 |5b [ AAF73178. 11AF140762 1 ([AF149762] decay-accele...

I8ON

1.0

120863504 |ref|XP 150074.11 (¥M_159074) L prote... 31 2.6
9il81320161gh (ARFTILT0. LIAF140763 1 (AF149763) decay-accels... 30 4.4

44120876266 |raf 4P 154821.11 (AW 154621) hypothetical prote. 4T
41120085700 | ref | XP 142189.1) (xM_142180) similar to AT1070B... 8.9

18



BLAST Alignments

>gi119527038 | ref NP 598579.1] (NM_133818) expressed sequence AIS97479 [Mus musculus]|
gi (20846094 |ref [XP 123625 (XM_123625) expressed sequence AI597479 [Mus musculus]|
gi 13905264 |gb [ARHD6931.1] (BCO0G931) Similar to hypothetical protein MGCS5509 [Mus

Le th = 232
end Redundant sequences

Score = 135 bits (340), Expect = 9e-32
Identities = 100/237 (42%), Positives = 130/237 (54%), Gaps = 16/237 (63%)

Query: 1  MAKAVGSAGILVKESALLLHPXXXXXXXXXXXXXXXNIPVEDALN-NKEKLTEIFVQHAM 59
MA VG G  ++ LLLHP VE+ +  NE+ LT+HHVQHA+
sbjct: 1  MAGDVG--GRSCTDAELLLHPELLS!

J‘ Filtered low complexity region [
Query: 60 PLPQRDL RGENK IATVLR-SAGTEGGRRRPPIVEDGCS TS TTIRVRRT T18
PLEQRDLE+NRUGHMME KR +++___ K S+ +G RKRE IVEDG STST+IKVKRT
sbjct: 59 PLPQRDLEK K DT RKRPLIVFDGSSTSTSIKVKRT 118
Query: 119 ENGDASQRLNPSPK--------- sisTg| Conservative substitutions | 169
ENG A RL P + +5 N5+ P TN K W g F
Sbhjct: 119 ENG-ADDRLKPL TSDAFWKSPNSSSRISPLVLFSNL TQONH 175

Query: 170 LEVIDSAL Gap LOQSMT INAVKLKRNAPKEEFDVANDTK PTEAKKK IQHVTHE 226
+ o+ B+ +  VKLKR APKEE + N KP E K+KIQHVTWP

TN

Sbict: 176 DLMNRKSPSGPVKSPPLSPVGTTPVKLKRAAPK KPPEVKRKIOHVTWE 232

BLAST Databases
Protein (nonredundant)

Non-r edundant GenBank CDS transl ations
PDB+Swi ssPr ot +SPupdat e+PlI R

SWi sspl n-redundant Swi ssProt sequences
Entrez Proteins: quences

| includes swissprot and PDB
Nuclevuue pvo T murreuury

+)
Entrez Nucleotides:
without bulk division sequences

nr(nt)
dbest
htgs

ed Sequence Tags (EST Division)
P CGenone Sequences

Higher Genomes

(HTG Dvis
chronosone NC_ Ref Seqgs

Note: mouse WGS not herel!

I8ON

Mouse Genome BLAST

NCBI Home~ Genomic Biology-Mouse
B8 Scarch [CocusCine =] for ﬂ
BLAST

overview
FAQs . .
news BLAST your sequence against mouse specific sequences.
manual

references Database: [MGSCV3 | Program [blastn -]

~ use MegaBLAST-

Begin Si h . .
—Begnseath | pegablast: same species comparisons

Enter an accession, gi, or a sequence in FASTA format:

Blast the Mouse Genome

|

: of

I8ON
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Mouse Genome BLAST: Databases

NCBI Home~ Genomic Biology- Mouse

™

Search [LocusLink ] for

BLAST
., Blastthe Mouse Genome
FAQs . .
news BLAST your sequence against mouse specific sequences.
manual
references Database: [MGSCV3 =] Program [blastn ~|

ence in FASTA format:

gscan_mrna
. gscan_protein
‘Optional [Celera Mouse 16

TN

Finding ptgs2

NCBI Homer Genomic Biology»Mousc

Search |Locustink | for ﬂl

BLAST  Blast the Mouse Genome
ovenrview
FAQs 5 .
news BLAST your sequence against mouse specific sequences.
rmanual
references Database: [MGSCY3 =] Program [blastn =]

™ use MegaBLAST

Begin Search

Enter an accession, g, or a sequence in FASTA format:

>gi | 4506264|  ef | NM_000963. 1| Honp sapi ens prost agl andi n- endoper oxi de=|
CAATTGTCATACGACTTGCAGT GAGCGT CAGGAGCACGT CCAGGAACT CCTCAGCAGCGCCTCCTTC

TCCACAGCCAGACGCOCT CAGACAGCAAAGOCTACCCOCGOGCOGOGOCCT GOCOBCCGETCAGATGE
GOCOGCGOCCTACTGCT CCTGACGCTCAGCCATACAGCAAATCCTTGCTGT TCCCACCC
GTCAAAACCGAGGTGTAT GT ATGAGT GT GBGATT TGACCAGT ATAAGT GOGATT GTACCCGGACAGGA
CTATGGAGAAAACTGCTCAACACCGGAATTTTTGACAAGAATAAAAT TATTTCT GAAACCCACTCCAA|

I8ON

ACAGT GCACTACATACTTACCCACT TCAAGGGAT TTTGGAACGT TGT GAATAACAT TCOCTTCCTTOG.
Bl »

Genomic Context

WGSCI3I]  UniGWn on WGSCvaBIx] Gones-vea oo WOSCIX] ombol  orfent, liks

LOC226495+  svev -seqmm

Human mouse homology

Evidence viewer

e—
Sequence Download

model maker

Ptgs2 +_svevhm seq mm|

I8ON
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BLAST:

ta different mouse
speciic sequences

Clone Registry: Find
information about specific inand beyond NCEI

Mouse Genome Resources {11

NCBI Web Resouces:

BAC clones, including
sequencing status, end
sequence infarmation ang|
Fingerprint information

Database of SNPs and
her genetic variation.
&-PCR:Check your

genomic context.

Gene Expression

HomoloGene:
Putative homolagies
mouse.

Omnibus,  pubiic
repositary for expression
oata

rat, and zebrafisn
Homology Map:

Blocks of conserved

Genormic resaurces for the mouse are 1]
increasing at an astouncing pace. The abijsy

Jump to the Genome|

Integrated Mouse Genome Resources

Interactive viewer far
and genes.

Reference sequences of 545
genamic contigs, MRNAS,

t yet in Entrez

to sequences. Other Genomes:

oon.

iy of repe

ult mouse expressing Green Fluorescent

synteny between mouse

usLin
Facal point
tect

for genes and av:
formation e

tein (GFP)
hoto coutesy of Kat Hadjantonalis

Mouse Genome Monthly- a newsletter

April 2002

tin. 3
Annotation of MGSCv3 WGS assembly now | A non- redundant
ailable in the Map Viewer

Trace Archive:
Colection of raw
se

from the mouse genome sequencers to the | Z0ASBeELaceaton
mouse research communtty. b
" November 2001 .
December 2001 UniGene:
January 2002 Organization of

transcribed sequences
Into gene-based cluste]

collection of STSs with
e Jink:

A Human Genome Guide
orter gones. Here is an exangle of | | Symmary of mouse. Rat Genome Guide
genome sequencing  Zetrafish Genome Guide

genome maps sequenceef NDETprint Maps now available in Entrez
MapViewer.

T curated BAC contigs, and mouse
shotgun assemblies

fotation on finished BACS
of Mause WGS assembly

LocusLink: Annotation of MGSCVa WGS assermbly now
Focal point for genes andYyailable in the Map Views.
ool assaciated information. £\ oLt more about the mouse assermbly.
This page Is a gateway to m MapViewer: Gyt to the oatal

I8N

LocusLink Ptgs2

P CBI Reference Sequences (RefSeq) 7
Cicc vo Display R A-Gerorsic Abgsemerts (spassung 1713 bs) Category: PROVISIONAL
W vlis Official G Sbl dN: © RNA: L4 011198
B O et [l Sy B e N AP 00 Protein: NP 035328 prostaglandin-endoperoxide synthase BL
Pigs2: prostaglandin-endoperoxide synthase 2 2
LocusID: 19225 score: 90
- . ‘EGE-like domain
(Covervieee Anitnal haem peroxidase score: 143
LocusType:  gene with protein produc, fction kaowwn or
inferred Suass
Product: prostaglandin-endoperozide synthase 2 M64291
Alternate COX2, Cox-2, PHS-2, Behs2, TIS10
Symhols:
Alias: cyclooxygenase 2 i . notation
e ot e | LINKSE |is2 gb svmy evmm
[Function ~ Submit GeneRIF o
GeneRIF: Gene References into Function: pm PubMed
11713902 = Crossinking of CDA4 mackedly es{ [TV MapViewer
A expression
12118094 = constittive and inducible enzymes o SV Sequence Viewer
healing
11906326« Expression of cyclooxygenase-2inj €V Evidence Viewer BL 7]
cfpre-diabetic NOD mice. 4
12093889 Opposite effects of eycloosygenase| B L BLASTLink 25
the pressor response to angitensin . §
Prote
12037188+ Cycloomygenase-2 regulates prostag o E:l" . ;"—"" aL
i hippocarupal ong-term synaptic PTSOCTy AdAdLid ALB/C
11980643 » Cyclooxygenase-2 overexpression in the skin of M82863 8 AAA4044E BALBlc BL
ransgenie mice results n suppression of umor M82864 g AAAd0448 BALB/c BL
development. MB2865 . AAA40448 BALBfe BL
11770048« Activation of COX-2 folloving trauma-bemorthage and | | g0556 . 40148 BALB/e BL
subscaent sepsis vp-regulates Kupffer cell IL-6 byt Fveren
entscpsi p-regltes Ko 64201 m_ AnAz0 Swiss BL
[}
el - -o¢ EIJEEE s it PR
CACNAIS  1g32 N
Bl Vi v 1432
ATP2B4 1g25-q32 .
oM P " ° BIG2 1932
M Position Mouse Symbol  Human eh | © o e .
. 1 New . 73 o cuiLl 1g321 .
. 3 bl ° 735 sv1)
. 3 e o, 74 ® PIPRC 1g31-q32 o
5 M . 741 P a .
. 55 Oprkl . 241 B 1432 N
65 Rplh 43 ® PRELP 1032 o
7 sely 743 o orrc 1g32.1
° 7. D X 75 ® PHLDA3 1g31
° 104 Eyal . 761 ® NCR2 1625 o
s Ternl 5 %2 52 5
. 15 Coloat . i .
. 15 Coltal * H 787 1 N
165 D 50 H N
. 173 ppnis 2 a1 1 :
. 811 1 .
° 815 1 .
. 816 1 .
2 816 1 .
2 5 1 Z
2 821 1 - §
. 2 836 1 ° W
2 ° 836 1 o H
. 2 806 1
2 £4.9 1 .
. 2 849 1 .
3 o 55T 1 o
3 N 854 Pl 1 .
° 2 ° 866 F5 1 °
. 2 N 866 Sep H N
2 . 866 Sell 1 o
. 2 N 866 Sl 1 N
. z e 865 Apibl 1 o |
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Map
Human Map:

Maps&0ptions

18416005

The Human Genome

Contig AX]

RefSeq Contig

6 MIM  Geneg 5ea®] o oo ks B

LocusLink

Human mouse homology

BTGS2+

Graphical View

v ev hm seq mm

EE Evidence viewer
| Sequence Download
nments }*A
model maker

Gene Annotations
E

80N
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